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[57] ABSTRACT 

In a receiver for effecting an intermittent reception opera- 
tion, a reception unit including an antenna, a radio frequency 
amplifier, a local oscillator and a mixer, a received signal 
processing circuit for starting signal processing of a received 
signal from the reception unit after the passage of a prede- 
termined time, a rec^tion field level detection unit for 
detecting the level of Uie received signal and an automatic 
gain control unit for controlling the level of the received 
signal within the predetermined time and holding the con- 
trolled level after the passage of the predetermined time, are 
disposed in a plurality of stages. 
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AUTOMATIC GAIN CONTROL CIRCUrT 

BACKGROUND OF THE INVENTION 

This invention relates to an automatic gain control circuit 5 
for use in those receivers which effect an intermittent 
reception operation, such as a pager. 

Td eliminate intermodulation distortion and disturbance at 
the time of reception of a large input signal, a one-stage 
automatic gain control system has been employed in the past ^0 
in FSK signal intermittent receivers such as a pager, as 
described in JP-A-2-308606. 

The prior ait system described above is mainly directed to 
improve intermodulation distortion characteristics at the 
time of a large input signal. 

However, this automatic gain control system switches a 
gain in only one stage and holds a received signal. There- 
fore, this system involves the problem that gain control 
cannot be made in accordance with input levels over a broad ^ 
range from a small input signal to a large input signal, and 
intermodulation distortion and disturbance, which become a 
practical problem, cannot be improved sufficiently. Further, 
this system can set only one detection point of a reception 
field level for gain control. Accordingly, since a reception ^5 
sensitivity point after the gain control must be set to a field 
level lower than the field level at the detection point, the 
upper limit of the gain contror quantity is unavoidably 
limited. In consequence, the gain control cannot be made 
sufficiently at the time of an excessive input level and 
intermodulation distortion characteristics become inferior: 

SUMMARY OF THE INVENTION 
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above, the present invention aims at providing an excellent 
automatic gain control circuit capable of reducing reception 
disturbance resulting from intermodulation distortion for 
input levels of a broad range from the reception of a small 
input signal to the reception of a large input signal in ^ 
receivers for effecting intermittent reception such as a pager. 

To accomplish this object, the automatic gain control 
circuit according to the present invention comprises recep- 
tion field level detection means and a plurality of gain 
control means for controlling a gain in accordance with a 45 
detection level, wherein the reception field level detection 
means outputs a gain control signal in accordance with the 
reception field level, and the gain of one or a plurality of 
radio frequency gain control units is switched and controlled 
at multiple stages by this gain control signal. Besides the 5Q 
switching type automatic gain control circuits, an automatic 
gain control unit comprising one or a plurality of continuous 
feedback systems is added, and both of them are operated 
either simultaneously or sequentially. 

According 10 the structure described above: the present 55 
invention can reduce reception disturbance resulting from 
intermodulation distortion for input levels over a broad 
range from a small input signal to a large input signal. 
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FIG. 1 is a block diagram showing the overall structure of 
a receiver according to the first embodiment of the present 

invention; 

FIG. 2 is a block diagram showing die overall strucmre of 65 
a receiver according to the second embodiment of the 
present invention; . 



FIG. 3 is a block diagram showing. the overall structure of 
a receiver according to the third embodiment of the present 
invention; 

FIG. 4 is a block diagram showing the overall structure of 
a receiver according to the fourth embodiment of the present 

invention; 

FIG. 5 is a block diagram showing the strucmre of 
reception field level detection means in the present inven- 
tion; 

FIG. 6 is a block diagram showing the structure of another 
reception field level detection means in the present inven- 
tion; 

FIG. 7 is a block diagram showing the structure of still 
another reception field level detection means in the present 
invention; 

FIG. 8 is a block diagram showing the overall structure of 
a receiver according to the fifth embodiment of the present 
invention; 

FIGS. 9A to 9F are timing charts showing operation 
timings in the present invention; 

FIG. 10 is a graph showing the effect of the present 
invention; 

FIG. 11 is a block diagram showing the overall stmcture 
of a receiver, according to the sixth embodiment of the 
present invention; 

FIG. 12 is a circuit diagram showing the structure of gain 
control means in the present invention; 

FIG. 13 is a circuit diagram showing the structure of 
. another gain control means in the present invention; 

FIG. 14 is a circuit diagram showing Uie structure of still 
another gain control means in the present invention; and 

FIG. 15 is a circuit diagram showing tiie structure of still 
another gain control means in the preset invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the present invention will be described in 
further detail with reference to the accompanying drawings. 

FIG. 1 is a block diagram showing the overall structure of 
an FSK receiver according to the first embodiment of the 
present invention. In this drawing, reference numeral 1 
denotes an antenna and reference numeral 2 denotes an RF 
(radio frequency) amplifier. In the first embodiment, this RF 
amplifier 2 has the function of gain control. An oscillation 
wave of a local oscillator 3 is inputted to a mixer 4, The 
antenna 1 to the mixer 4 constitute reception means for 
controlling the level of a received signal. The RF input 
inputted to the mixer 4 is the output of the RF amplifier in 
tiiis first embodiment. A frequency difference component 
between the local oscillation wave and a received carrier 
wave is outputted from the mixer 4, and is subjected to 
bandwidth limitation, amplification, FSK demodulation and 
wave-shaping in a received signal processing circuit 5. The 
signal is then outputted to a decoder (not shown). Generally, 
a superheterodyne system, a quadrature detection system, a 
direct conversion system, etc, have been employed. 

In FIG. 1, reference numeral 6 denotes reception field 
level detection means which is added by the present inven- 
tioa In tills embodiment, the detection means 6 is connected 
to the received signal processing circuit 5. Reference numer- 
als 7, 8 and 11 denote automatic gain control means that are 
added by the present invention, respectively. These means 
control the gain of the RF portion in accordance with the 
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output of the reception field level detection means. In this 
first embodiment, the automatic gain control means control 
the gain of a variable attenuator 11 intexposed between the 
antenna 1 and the RF amplifier 2 and the gain of the RF 
amplifier 2. 5 

FIG. 2 is a block diagram showing the oveiall structure of 
the second embodiment of the present invention. In the 
drawing, like reference numerals are used to identify like 
constituent elements as in FIO. 1. Besides the variable 
attenuator 1 inteiposed between the antenna 1 and the RF jq 
amplifier 2, a variable attenuator 12 controlled by the 
automatic gain control means 7 is interposed as means for 
controlling the gain of the RF portion between the RF 
amplifier 2 and the mixer 4 so as to control the attenuation 
quantity of these two attenuators 11 and 12. 15 

FIG. 3 is a block diagram showing the overall stmcture of 
the third embodiment of the present invention. In the draw- 
ing, like reference numerals are used to identify like con- . 
stituent elements as in FIGS. 1 and 2, and this embodiment 
is directed to control the attrauation quantity of the variable 20 
attenuators 11, 12 and the gain of the RF amplifier 2 by the 
means for controlling the gain of the RF portion. 

FIG. 4 is a block diagram showing the overall structure of 
the fourth embodiment of the present invention. In the 
drawing, like reference numerals are used to identify like 25 
constituent elements as in FIGS. 1 and 2. In this embodi- 
ment, gain control means 10 is disposed to control the gain 
of the mixer 4, and other means is disposed for controlling 
the gain of the RF portion controls the attenuation quantity 
of the variable attenuators 11, 12 as well as the gains of the 
RF amplifier 2 and the mixer 4. 

In the block diagrams of FIGS. 1 to 4 showing the overall 
stmctures of the four foregoing embodiments, the reception 
blocks 2 to 5 are controlled to intermittently effect the 
reception operation by an intermittent reception operation 
signal. The operation of the reception field level detection 
means 6 added by the present invention and the operation of 
the automatic gain control means 7 to 12 are conurolled by 
a control signal which is in synchronism with this. intermit- 
tent reception operation control signal. ^ 

FIG, 5 is a block diagram showing the structure of the 
reception field level detection means in this embodiment of 
the present invention. Band-pass filters 13-1 to 13-n and 
amplifiers 14-1 to 14-n limit the band of low frequency 
signals and amplify the signals to such a level as to be 
detectable by level detectors 15-1 to 15-n. 

Comparators 16-1 to 16-n set memory circuits 17-1 to 
17-n when the outputs of the level detectors 15-1 to 15-n 
exceed a predetermined level, and output and hold the gain 50 
control signals 18-1 to 18-n. The memory circuits 17-1 to 
17-n are reset when an external reset signal 19 is inputted. 
Each memory circuit 17-1 to 17-n comprises a capacitor, a 
latch, a flip-flop, a RAM, and so forth. Level detection points 
of n stages can be set in accordance with reception field 55 
levels in a broad range by setting the gains of n amplifiers- 
14-1 to 14-n or comparison reference voltag;es of n com- 
parators 16-1 to 16-n to mutually different values in BG. 5. 
Accordingly, n gain control signals 18-1 to 18-n can be 
outputted and held. 50 

FIG. 6 is a block diagram showing an example of another 
reception field level detection means in the embodiment of 
the present invention. In FIG. 6, like reference ninnerals are 
used to identify like constituent elements is in FIG. 5. The 
output of a single band-pass filter 13-1 and the output of a 65 
single amplifier 14-1 are inputted in common to the level 
detectors 15-1 to 15-n. This embodiment employs the struc- 
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ture which generates the reset signal by the output signal of 
the memory circuit of the preceding stage so that the reset 
signal input of die memory circuit 17-2 is used as the gain 
control signal output 18-1 of the memory circuit 17-1 and 
sunilariy, the reset signal input of the memory circuit 17-h 
is used as the gain control signal output of the memory 
circuit 17-n-l. 

E^G. 7 is a block diagram showing an example of still 
another reception field level detection means. In the draw- 
ing, like reference numerals are used to identify like con- 
stituent elements as in FIG. 6. The output of the single 
comparator 16-1 is inputted in conunon to the memory 
circuits 17-1 to 17-n. 

Next, the operation timing of the reception field level 
detection means shown in FIGS. 6 and 7 will be explained 
witii reference to FIGS. 9A to 9F. 

FIG. 9A is a chart showing the intermittent reception 
operation signal, and a hatched portion represents the data 
portion which is to be received by a certain receiver. An 
interraiitent reception operation control signal is set so that 
the reception operation is effected at the time "H*' but is not 
effected at the time of "L", and is controlled by a synchro- 
nization circuit inside the receiver so that the reception 
operation is earned out only when the data to be received by 
this receiver is transmitted. The reason why the reception- 
start timing by the intermittent reception operation control 
signal shown in FIG. 9A is somewhat eariier than the 
hatched portion in FIG. 9A is because a certam period of 
time is necessary before the reception block enters a stable 
reception state after the start of its reception operation. 

In FIGS. 9A to 9F, the reception-start' timing is set to an 
early timing by the amount of time equal to the sum of the 
time necessary for the reception block to enter the stable 
reception state described above and the time necessary for 
the automatic gain control circuit of the invention to com- 
plete its automatic gain control operation. FIGS. 9B to 9F 
show the operating timing of the automatic gain control 
system according to the present invention, and two-stage 
control is shown for ease of explanation. FIG. 9B shows the 
set signal of the reception field level detection portion. 
Reception field level detection and gain control of the RF 
portion arc carried out when die signal is "L", while die 
reception level detection operation is completed and the 
controlled gain is held at the time of * W. 

FIG. 9C shows the reset signal in FIGS. 6 and 7. When 
this signal is "IT*, the memory circuit 17-1 is reset and is 
brought to **H", When the reset signal 19 is **L", the memory 
circuit is brought into the state where it can be set. FIG. 9D 
shows the gain control signal output 18-1 of the memory 
circuit 17-1. When this signal is *1T', the gain of the RF 
portion is controlled to the maximum and when the signal is 
"L", the gain of the RF portion is decreased. The signal of 
the gain control signal output 18-1 in FIG. 9D is also 
inputted as the reset signal of the memory circuit 17-2 and 
controls its operation. FIG. 9E shows the gain control signal 
output 18-2 of the memory circuit 17-2, and is set to control 
the gain of die reception block other than die gain of the RF 
portion controlled by Uie gain control signal output 18-1. In 
consequence, die gain of the RF portion is controlled to die 
maximum when tiiis signal output 18-2 is "H**, and is 
decreased when it is *'L". 

The operation timing described above will be explained in 
further detail. The memory circuit 17-1 is reset by the reset 
signal shown in FIG. 9C, the memory circuit 17-2, too. is 
reset when the signal of FIG. 9D is "H" and die signal of 
iFIG. 90 becomes "H", so that die gain of the RF portion is 
controlled to the maximum. 
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If the reception field level is such that when the signal 
shown in FIG. 9C falls thereafter to the *'L" level and reset 
is released, the output of the comparator 16-1 sets the 
memory circuit 17-l,,the signal shown in FIG. 9D becomes 
*'V* and operates to decrease the gain of the reception block 5 
which is set to be controlled by the signal of FIG. 9D. When 
the signal shown in FIG. 9D becomes "L'\ the reset of the 
memory circuit 17-2 is released and furthermore, the recep- 
tion field level detection operation is started. At Oiis time, 
control is made to decrease the gain of the RF poition by the 
signal shown in FIG. 9D, and the reception field level greater 
by this decrement of the gain is the detection level to which 
the memory circuit 17-2 is set Whra the reception field level 
is the level to which the memory circuit 17-2 is set, the 
signal shown in FIG. 9E becomes and operates to 
decrease the gain of the reception block which is set to be 
controlled by the signal shown in FIG. 9E. 

Thereafter, the signal shown in FIG. ?B becomes **H", the 
reception field level detection operation is completed and the 
gain control signal outputs 18-1 and 18-2 are held. The 
explanation given above deals with the case where the 20 
reception field level exceeds the detection point and the gain 
control is effected for both of the two stages, and the 
reception signal output in this case is such as shown in HG. 
9F. When detection is made for only one stage, only the 
signal shown in FIG. 9D becomes "L" and the signal shown 25 
in FIG. 9 is retained at "H" (dotted line). When the reception 
field level does not reach the detection point of the first 
stage, the gain control is not effected and die gain control 
signal is held at "H" as indicated by the dotted line in FIGS. 
9D and 9E. Though tiie explanation is given only about an 3Q 
example of die operation timing; the practical operation 
timing is not particularly limited to this timing. 

Next, the effects of the embodiments of the present 
invention will be explained with reference to FIG, 10. HG. 
10 is a graph showing the relation between an input field 
level of a desired wave and an input field level of two- wave 
jamming waves which generate reception jamming by third 
order intermodulation distortion. When the input field level 
of the jamming wave is above a solid line with respect to the 
input field level of the desired wave, reception jamming 
occurs due to intermodulation distortion and correct signals 
cannot be received. Here, die solid line and the dotted line 
(g) in FIG. 10 represent the characteristics when the auto- 
matic gain control method is not utilized, and the solid line 
and the dotted line (h) represent the characteristics when the 
gain control of the first stage operates. Further, the solid line 
(i) in FIG. 10 represents the characteristics when the gain 
control of the first stage and furthermore, the gain control of 
the second stage, too, operate. 

In other words, FIG. 10 shows the characteristics when 50 
the automatic gain control system of the second stage 
according to the present invention is utilized, and the solid 
line with white circles o represents the collective character- 
istics of the receivers. By the way, assuming that the gain 
control of only the first stage operates when the input field 55 
level of the desired wave exceeds 35 dBuV/m, for example, 
then, the characteristics become as represented by thp solid 
line (h) in FIG. 10 when the input field level of the desired 
wave is within die range of 35 to 55 dBuV/m, and become 
as represented by die dotted line (h) in FIG. 10 when the 50 
input field level of die desired wave exceeds 55 dBuV/m. . 
The characteristics represented by the solid line (i) can be 
obtained by setting die gain control of the second stage to 
operate when the input field level of die desired wave ' 
exceeds 55 dBuV/M. 65 

According to this embodiment, therefore, the correct 
signals can be received over a broad range of the range of a 
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desired wave-v-jamming wave ratio that has not been 
accomplished by the conventional one-stage automatic gain 
control method. Though this embodiment utilizes the two- 
stage automatic gain control method for convenience* sake, 
a large desired wave-v-jamming ratio can be obtained over 
a broad range from a very small input field level to a large 
input field level by disposing a large number of detection 
points of input field levels, a large number of stages of gain 
control and a large number of gain damping quantities and 
executing suitable gain control at a large number of stages 
in accordance widi the input field level at each detection 
point. 

Next, another embodiment of the present invention will 
be explained. FIG. 8 is a block diagram showing the overall 
structure of die fifdi embodiment of the present invention. In 
FIG. 8, like reference numierals are used to identify like 
constituent elements as in FIGS. 1 to 4. In diis embodiinent, 
automatic gain control means 20, 21, 22 constituted by a 
continuous feedback system are added besides the change- 
over type multi-stage gain control means 6, 7, 10. The 
variable attenuators 20, 21 can continuously vary the damp- 
ing quantity by the gain control signal outputted from the 
reception field level, detection means 22, constitute die 
continuous feedback system in cooperation with die RF 
amplifier 2, the mixer 4 and the received signal processing 
circuit 5, and operate to keep the input level of the received 
signal processing circuit always constant. 

When the input signal is so small or so great that the 
continuous feedback system described above alone cannot 
control the gain, this fifdi embodinient controls the gain 
continuously and step-wise over a broad range of the iiiput 
field levels by the conjoint use of the multi-stage gain 
control metiiod constituted by the multi-stage gain control 
means 6, 7, 10, and can obtain a large desired wave-v- 
jamming wave ratio. 

HG. 11 is a block diagram showing the overall structure 
of the sixth embodiment of the present invention. In this 
drawing, like reference numerals are used to identify like 
constituent elements as in FIGS, 1 to 4. This embodiment 
includes a digital signal processing unit 27 comprising a 
decoder unit 23 and a CPU unit 24, and is generally 
constituted by CMOSLSI device, etc, A display unit and a 
buzzer function unit represented by reference numerals 25-1 
to 25-3 are controlled by die CPU unit 24. In this sixth 
embodiment, the output of the reception field level detection 
means 6 is inputted to the CPU unit 24, and the A/D 
converter, etc, detects the reception field level so that the 
gain control signal in accordance widi diis level is outputted 
to die automatic gain control means 7 to 10 and multi-stage 
gain control is effected. In the drawing, reference numeral 26 
denotes the reception uidt inclusive of the automatic gain 
control mediod, and this unit can be constimted by discrete 
components or a part or die entire part of this unit can be 
constituted by bipolar ICs, or the like, in an integrated circuit 
construction. 

Next, examples of the gain control means and variable 
attenuator in die first to sixth embodiments of the present 
invention will be explained with reference to FIGS. 12 to 15. 

FIG. 12 is a circuit diagram showing an example of the 
structure of the variable attenuator in the embodiments of 
the present invention. In this drawing, the received signal 
inputted from the antenna 1 is inputted to the RF-amplifier 
2 through a coupling capacitance CI. In this embodiment, a 
capacitance switch circuit comprising Dl, C2, C3 and Rl is 
disposed at the input terminal of the RF amplifier 2 and is 
condrolled by the gain control signal 28 to change over the 
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damping quantity. Symbol C2 represents an RF damping 
capacitance* C3 is an RF bypass capacitance, Dl is an RF 
switching diode and Rl is a current limiting resistor. 

HG. 13 is. a circuit diagram showing the structure of 
another example of the variable attenuator in the embodi- 5 
mcnts of the present invention, and like reference numerals 
are used to identify like constituent elements as in FIG. 12. 
A variable capacitance circuit comprising C4, D2 and R2 is 
controlled by the gain control signal 28 so that the damping 
quantity can be varied. Symbol C4 represents an RF bypass iq 
capacitance, D2 is a variable capacitance diode and R2 is an 
RF component inhibiting resistor. 

In the examples shown in FIGS. 12 and 13, the variable 
attenuator is interposed between the antenna 1 and the RF 
am|)lifier 2 but a similar variable attenuator can also be is 
interposed between the RF amplifier 2 and the mixer 4. 

HG. 14 is a circuit diagram showing the structure of 
another example of the gain control means in the embodi- 
ment of the present invention, and like reference numerals 
are used to identify like constituent elements as in FIGS. 12 20 
and 13. This circuit includes gain control means comprising 
a low gain RF amplifier 29, a switch circuit 30 and an 
attenuator 31. The operation of the RF amplifier 2 as well as 
that of the low gain RF amplifier 29 are controlled by the 
switch circuit 30 in accordance with the gain control signal 25 
28 so that the RF amplifier 2 operates when the gain control 
is not effected, and the low gain RF amplifier 29 operates 
when the gain control is effected In this way, the RF signal 
is amplified with a low gain and low distortion characterise 
tics through the attenuator 31. Though the explanation given 
above illustrates the examples of the RF amplifier, a similar 
structure can also be used for the mixer 4* too, and both of 
the RF amplifier 2 and the mixer 4 may have a similar 
structure. 

HG. 15 is a circuit diagram showing the stmcture of still 
another example of the gain control means in the embodi- 
ments of the present invention. The example shown in FIG. 
15 represents a cascade type RF amplification circuit used 
generally in a pager or the like, and the gain is made variable 
by changing over the current to the cascade type RF ampli- ^ 
fication circuit comprising Q| and Qj. 

In the embodiments of the present invention explained in 
the foregoing, the reception unit and the gain control circuit 
according to the present invention may be constituted by 
discrete components and a part, or the entire part, of the 
circuit may be integrated, as well. Further, the present 
invention can be applied to a superheterodyne system, a 
direct conversion system and various other reception sys- 
tems. 

As described above in detail, in the receiver for effecting 
the intermittent reception operation, the present invention 
disposes the reception field level detection means and the 
automatic gain control means for controlling the gain in 
accordance with the detection level in a plurality of stages, 55 
and controls the gain at multiple stages or continuously in 
accordance with the reception field level over a broad range 
of the reception field level. Accordingly, the present inven- 
tion can provide the excellent effect of highly eliminating the 
intennodulation distortion in a wide range of reception field go 
levels ranging from the input of the very fine signal to the 
input of the large signal. 

We claim: 

1. An automatic gain control circuit comprising: 
. reception means for adjusting a level of an intermittently 65 
received signal having an information portion, the 
reception means including multiple gain stages com- 
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prising first and second gain stages each having a 
contioUable gain; 

received signal processing means, coupled to receive the 
intermittently received signal from the reception 
means, for processing the information portion of the 
intermittently received signal after a predetermined 
period of time firom when said intermittently received 
signal is received from said reception means; 

reception field level detection means for detecting a level 
of an electric field of said intermittently received signal 
and producing, during successive gain control opera- 
tions of the first and second gain stages, respectively, a 
first gain control quantity based on a first reception field 
level detection point and a second gain control quantity 
based on a second reception field level detection point 
that is determined by the first gain control quantity for 
executing a multi-stage gain control; and 

a plurality of automatic gain control means for controlling 
the gain of the first and second gain stages of said 
reception means in accordance with the first and second 
gain control quantities, respectively, for adjusting the 
level of the intermittently received signal within said 
predetermined period of time and holding said con- 
trolled gain after said predetermined period of time 
elapses, wherein there is a predetermined time delay 
after the gain control operation of the first gain stage 
until start of the gain control operation of the second 
gain stage and the second reception field level detection 
point is determined after the gain control operation of 
the first stage is completed. 

2. An automatic gain control circuit according to claim 1, 
wherein the plurality of said automatic gain control means 
includes an automatic gain control unit comprising at least 
one continuous feedback system in the muUi-stage gain 
control circuit . 

3. An automatic gain control circuit according to claim 1, 
wherein said reception means includes a variable attenuator 
provided between an antenna and a radio frequency ampli- 
fier, and said automatic gain conU*ol means controls an 
attenuation quantity of said variable attenuator. 

4. An automatic gain control circuit according to claim 1, 
wherein said reception means includes a radio frequency 
amplifier for amplifying said intermittentiy received signal, 
and said automatic gain controls means control the gain of 
said radio frequency amplifier. 

5. An automatic gain control circuit according to claim 1, 
wherein said reception means includes a variable attenuator 
provided between a radio frequency amplifier and a mixer, 
and said automatic gain control means controls an attenua- 
tion ratio of said variable attenuator. 

6. An automatic gain control circuit according to claim 1, 
wherein said automatic gain control means controls a con- 
version gain of a mixer provided as part said reception 
means. 

7. An automatic gain control cimiit according to claim 1. 
wherein said reception field level detection means includes 
an amplification circuit, a level detection circuit coupled to 
an output of the amplification circuit, a comparator coupled 
to an output of the level detection circuit and a memory 
circuit coupled to an output of the comparator. 

8. An automatic gain control circuit according to claim 1, 
wherein said reception field level detection means includes 
a plurality of memory circuits connected in parallel with 
each other. 

9. An automatic gain control circuit according to claim 1, 
wherein said reception field level detection means includes 
at least one amplifier and a plurality of reception field level 
detection circuits coupled to an output of the amplifier. 
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10. An automatic gain control circuit according to claim 
1, wherein said reception field level detection means 
includes a plurality of memory circuits connected in parallel 
with each other, a first one of the memory drcuits outputdng 
the first gain control quantity, the first gain control quantity 5 
bdng related to the detected level of the electric field and 
operating as an operation control signal for resetting another 
memory circuit of said plurality of memory circuits. 

11. An automatic gain control circuit according to claim 
1. further comprising a CMOSLSI device, the CMOSLSI lo 
device comprising a decoder and a microprocessor con- 
nected to the decoder 

12. An automatic gain control circuit according to claim 
1, wherein said gain control means includes a device 
selected from the group consisting of a radio frequency 15 
switching diode and a variable capacitance diode. 

13. An automatic gain control circuit according to claim 
1, wherein said plurality of gain control means includes a 
switching circuit for switching a gain of a radio frequency 
amplifier or a mixer for changing an input dynamic range of 20 
the reception means. 

14. An automatic gain control circuit according to claim 
1, wherein said at least one of tiie gain stages of said 
reception means includes a first gain device connected in 
parallel with a second gain device and having an attenuation 25 
circuit connected to an input of the second gain device, the 
first and second gain devices being selectably controlled for 
adjusting the level of the inicrmittenUy received signal. 
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15. An automatic gain control circuit according to claim 
1, wherein at least one of the gain stages of the reception 
means includes a plurality of gain control units and the 
plurality of automatic gain control means selects and con- 
trols at least one gain control unit in accordance with the 
detected field level of the electric field. 

16. An automatic gain control circuit according to claim 
1, wherein an overall gain quantity of the reception means 
is switched in the multiple stages for executing tiie multi- 
stage gain control. 

17. An automatic gain conttol circuit according to claim 
1, wherein tiie reception means includes an attenuation stage 
and a radio frequency amplifier coupled to an output signal 
of the attetuiation stage, the attenuation stage and the radio 
frequency amplifier each having gains controlled by corre- 
sponding automatic gain control means, the gain of said 
radio frequency amplifier being controlled when a small 
intermittendy received signal is received, and the gain of the 
attenuation stage is controlled when a large intermittenUy 
received signal is received. 

18. An automatic gain control drcuit according to claim 
1, wherein detection of the level of an electric field by said 
reception field level detection circuit is stopped' when the 
gain control of tiie reception means is completed or after a 
predetermined time elapses from completion of tiie gain 
control of the reception means. 

* ♦ ♦ ♦ ♦ 
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